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DETAILED ACTION 
Claim Objections 

Claims 1, 2, 7, and 8 are objected to because of tine following informalities: use of 
parentheses. 

Regarding claim 1, the limitation (where y is in the range...) is recited in lines 9-12. 

Regarding claim 2, the limitation (0<x<1 .0) is recited in line 5. 

Regarding claim 7, the limitation (where y is in the range...) is recited in lines 5-8. 

Regarding claim 8, the limitation (0<x<1 .0) is recited in line 5. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 -5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Yoshimura 
et al (Quasicrystal Application on Catalyst). Yoshimura teaches a catalyst composition 
for the steam reforming of methanol. It is taught that an alloy of stable quasicrystal 
AI63CU25TM12, where TM is a transition metal, is crushed and leached with an aqueous 
alkaline solution (page 452, paragraph 3, lines 1-20). The alloy has an aluminum oxide 
passive layer (page 451, paragraph 3, lines 16-18). The alloy particles also have copper 
and copper oxide particles dispersed throughout the surface (page 452, paragraph 3, 
lines 15-18). Yoshimura does not teach a TM oxide being in the surface layer. It would 
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have been obvious to one of ordinary skill in the art at the time of the invention to 
assume that a TM oxide would remain in the surface layer as the original alloy 
comprises a TM, and the Cu and Al are oxidizing so it would be obvious that the TM 
would oxidize as well. 

It is noted that, "[E]ven though product-by-process claims are limited by and 
defined by the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process.", (In re Thorpe, 227 USPQ 964,966). Once the Examiner provides a rationale 
tending to show that the claimed product appears to be the same or similar to that of the 
prior art, although produced by a different process, the burden shifts to applicant to 
come forward with evidence establishing an unobvious different between the claimed 
product and the prior art product (In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 
(Fed. Cir. 1983), MPEP2113). 

With the significant amount of product by process in the claim limitations of 
instant claim 1 , it is noted by examiner that the product of claim one is a catalyst 
comprising Al alloy particles having an oxide surface layer containing fine copper oxide 
particles where the surface layer is composed of aluminum oxide, copper oxide, and a 
TM oxide. 

Regarding claim 2, Yoshimura teaches that the surface layer comprises CuO 
((page 452, paragraph 3, lines 15-18). 
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"[E]ven though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability 
of a product does not depend on its method of production. If the product in the product- 
by-process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process.", (In re 
Thorpe, 227 USPQ 964,966). Once the Examiner provides a rationale tending to show 
that the claimed product appears to be the same or similar to that of the prior art, 
although produced by a different process, the burden shifts to applicant to come forward 
with evidence establishing an unobvious different between the claimed product and the 
prior art product (In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir. 1983), 
MPEP 2113). 

Regarding claim 3, Yoshimura teaches that the aluminum oxide layer is formed 
at the surface of the alloy (page 451, paragraph 2, lines 15-17). Yoshimura also teaches 
that the surface comprises Cu and copper oxide particles (page 452, paragraph 3, lines 
15-18). Although Yoshimura does not explicitly teach the formation of the copper oxide 
and the TM oxide at the interface of the Al alloy particles, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to assume that the formation 
would take place at the surface just as the aluminum oxide formation does. It also would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
assume that TM oxide would remain in the surface layer as the original alloy comprises 
a TM and the Cu and Al are oxidizing so it would be obvious that the TM would oxidize 
as well. 
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"[E]ven though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability 
of a product does not depend on its method of production. If the product in the product- 
by-process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process.", (In re 
Thorpe, 227 USPQ 964,966). Once the Examiner provides a rationale tending to show 
that the claimed product appears to be the same or similar to that of the prior art, 
although produced by a different process, the burden shifts to applicant to come forward 
with evidence establishing an unobvious different between the claimed product and the 
prior art product (In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir. 1983), 
MPEP 2113). 

Regarding claim 4, Yoshimura teaches that TM can be Fe, Ru, and Os (page 
452, paragraph 2, lines 1-3). 

Regarding claim 5, Yoshimura teaches the use of an alloy having Pd and Mn 
(page 451 , paragraph 3, lines 10-20). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to utilize these elements with the Al-Cu alloy of 
Yoshimura's invention as Pd is taught by Yoshimura to be an element known in the art 
to be highly active toward methanol decomposition, but not cost effective (page 451 , 
paragraph 2). 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et al 
(Quasicrystal Application on Catalyst) as applied to claim 1 above, and further in view of 
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Yamasaki et al (Oxidation Behavior of Quasicrystalline Al63Cu25Fei2). Yoshimura 
teaches a catalyst composition for the steam reforming of methanol, as discussed 
above. However Yoshimura does not explicitly teach the use of copper nanoparticles. 
Yamasaki teaches a quasicrystal catalyst prepared from Al63Cu25Fei2 having a surface 
oxide layer comprising aluminum oxide and copper particles at the surface (page 473, 
paragraph 1 ). Yamasaki also discusses the use of nanoparticles as an effective tool in 
accelerating the oxidation of an alloy with protective oxide surface layer, and forming a 
fine-grained oxide structure (page 473, paragraph 2). These particles are taught by 
Yamasaki to have a diameter of Spm or less (page 474, paragraph 2). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to utilize the 
nanoparticles of Yamasaki in the catalyst of Yoshimura in the form of copper 
nanoparticles in order to increase the oxidation of the alloy with the protective surface 
oxide layer and to form a fine-grained structure. 

Claims 7, 8, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshimura et al (Quasicrystal Application on Catalyst). Yoshimura teaches a catalyst 
used for steam reforming of methanol. The method of making is taught to comprise the 
steps of crushing an Al alloy having a crystalline phase (page 451 , paragraph 2) where 
the formula of the alloy is AI63CU25TM12, where TM is a transition metal (page 452, 
paragraph 2, line 1). The crushed alloy particles were then leaches with an aqueous 
alkaline solution which formed an aluminum oxide layer on the surface of the materials 
(page 452, paragraph 2). The surface taught is considered to have Cu and CuO 
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particles throughout the surface (page 452, paragraph 3, lines 15-18). Yoshimura does 
not teach a TM oxide being in the surface layer. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to assume that TM oxide would 
remain in the surface layer as the original alloy comprises a TM and the Cu and Al are 
oxidizing so it would be obvious that the TM would oxidize as well. Yoshimura does not 
teach a heat treatment to oxidize the Cu to CuO, however there is CuO present. One of 
ordinary skill at the time of the invention would find it obvious to use a heat treatment in 
an oxidizing atmosphere to produce CuO from Cu particles. 

Regarding claim 8, Yoshimura teaches that the surface layer comprises CuO 
((page 452, paragraph 3, lines 15-18). 

Regarding claim 1 1 , Yoshimura teaches that approximately 15% of Al in the alloy 
is leaches out (page 452, paragraph 3, lines 10-11). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et al 
(Quasicrystal Application on Catalyst) as applied to claim 7 above, and further in view of 
Kazuhito et al (JP 03-238049). Yoshimura teaches a method or preparing catalyst 
composition for the steam reforming of methanol, as discussed above. Yoshimura does 
not explicitly teach the temperature range of the aqueous alkaline solution within the 
range of the instant claim. Kazuhito teaches a methanol reforming catalyst consisting of 
Cu, Zn, and Al in an alkali solution of 30-60°C in order to prepare the catalyst (see 
abstract). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the temperature range of Kazuhito with the catalyst preparation of 
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Yoshimura in order to arrive at the product of Yosliimura as it is sliown to be an 
effective temperature for preparation of the catalyst. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et al 
(Quasicrystal Application on Catalyst) as applied to claim 7 above, and further in view of 
Moriga et al (JP 402233501A). Yoshimura teaches a method or preparing catalyst 
composition for the steam reforming of methanol, as discussed above. Yoshimura 
teaches the aqueous alkaline solution being NaOH (page 452, paragraph 3, lines 3-5), 
however, Yoshimura does not teach the percentage of NaOH to meet that of the instant 
claim. Moriga teaches an alloy which is converted to a catalyst for reforming methanol 
comprising Al, Cu, Zn or Cr. Moriga teaches leaching the alloy in an aqueous alkaline 
solution of 1-40% NaOH in order to dissolve the Al from the surface of the alloy (see 
abstract). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the percentage of NaOH of Moriga with the catalyst preparation of 
Yoshimura in order to dissolve the Al from the surface of the alloy during leaching. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshimura et 
al (Quasicrystal Application on Catalyst) as applied to claims 7 and 8 above, and further 
in view of Yamasaki et al (Oxidation Behavior of Quasicrystalline Al63Cu25Fei2). 
Yoshimura teaches a method or preparing catalyst composition for the steam reforming 
of methanol, as discussed above. However Yoshimura does not explicitly teach the use 
of copper nanoparticles. Yamasaki teaches a quasicrystal catalyst prepared from 
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Al63Cu25Fei2 having a surface oxide layer comprising aluminum oxide and copper 
particles at the surface (page 473, paragraph 1). Yamasaki also discusses the use of 
nanoparticles as an effective tool in accelerating the oxidation of an alloy with protective 
oxide surface layer, and forming a fine-grained oxide structure (page 473, paragraph 2). 
These particles are taught by Yamasaki to have a diameter of Sprn or less (page 474, 
paragraph 2). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to utilize the nanoparticles of Yamasaki in the catalyst preparation of 
Yoshimura in the form of copper nanoparticles in order to increase the oxidation of the 
alloy with the protective surface oxide layer and to form a fine-grained structure. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SARAH VAN OUDENAREN whose telephone number is 
(571 )270-5838. The examiner can normally be reached on Monday-Thursday, 9:00- 
4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

SVO 

/Jennifer McNeil/ 

Supervisory Patent Examiner, Art Unit 4162 



